A method to calculate thermal diffusion factor (TDF) values for ternary gas mixtures using corresponding TDF values for binary mixtures was proposed.
Introduction
Description of molecular mass transfer in multicomponent gas mixtures is usually associated with a number of features and constraints. In contrast to the binary mixtures, where a pair of gases is described by one kinetic coefficient, multicomponent gas mixture is described by the matrix of coefficients [2] .
To calculate the coefficients we need to solve a number of difficulties: in particular, parameters of intermolecular interaction potential for component molecules are required for taking into account collisions of molecules not only of one component, but also for different components. Usually these parameters of intermolecular interactions of molecules of different components are calculated using simple combinational rules [12] , and are then specified in case of discrepancy between theory and experiment [8, 14] . However, this specification of calculation of the molecular mass transfer coefficients requires either direct measurements or using approximating methods [14] . The major difficulties arise in the calculation of the thermal diffusion characteristics [1, 8, 9, 14] .
One way out of this situation is the development of a method of calculation of these characteristics using the existing experimental data [9] .
Calculational method
Using Waldmann's proposals [17] , Van der Volk [16] suggested a theoretical method of calculation of thermal diffusion factors (TDFs) for any multicomponent gas mixtures. In particular, for ternary gas mixtures he obtained the following expression for TDF:
where k≠i,j, xk is the mole fraction of component k in ternary gas mixture, αij, αik, αjk are theoretical coefficients, which he believed cannot be defined experimentally [16, 17] . Corresponding expressions for calculation of αij were listed in [16] . Generally, the two-bulb method is used for measurements of the thermal diffusion characteristics. As a rule, in the steady state the composition of gaseous mixture after thermal diffusion is measured in the hot and cold chambers, which are held at temperatures TH and TC, respectively. The value of TDF mlt ij  is calculated as:
qij is the separation factor and is defined by following expression:
Value mlt ij  refers to the mean temperature, which was obtained in [8] :
In [3, 4, 6] we proposed the method in finding of mole fraction change of each gas between the hot and cold chambers in multicomponent mixtures using corresponding values of mole fraction change in binary mixtures at the same chambers temperatures. Proposed calculational method gave results that are in good agreement with experimental data within the limits of 5-8 %.
As in [3, 4, 6] , let us assume that the values of αij, αik, αjk in Eq. 1 are not theoretical values and could be replaced by the TDF values for binary gaseous mixtures, provided the corresponding ratios of mole fractions of components for each pair of gases are equal for binary and multicomponent mixtures:
Calculational method in treating thermal diffusion characteristics 1201 Hence, they can be found from experiment or calculated for binary thermal diffusion, provided that conditions (5) hold. In so doing, we assume rarefied gases has no triple collisions of molecules. Then, provided that conditions (5) hold, Eq. 1 can be written as:
The values of TDFs for multicomponent mixture, mlt ij  , and those for binary mixtures should be taken at the same temperature T .
Results of calculation and experiments
The two-bulb method was used for measurements of the thermal diffusion characteristics [11] . The results of experimental and theoretical study of thermal diffusion in two ternary gaseous systems H2 -CO -CO2 and H2 -CH4 -Ar are listed below. Measurements were performed using modified two-bulb setup [3, 4, 5] under pressure 0.1 MPa. Analysis of mixture composition in each chamber was made using both weight and optical methods, which allowed defining mixture composition after thermal diffusion separation. Using Eq. Tables 1 and 2. According to values in Tables 1 and 2 , the measured and calculated values of TDF clearly agree within the limits of experimental and calculational error. Besides, using experimental values from [8, 10] for gas systems H2 -Ne -CO2 and He -Ne -Kr we calculated values of TDF, that are presented in Table 3 . Values bin ij  were taken from [12, 13, 15] . Again, calculated and experimental values agree within limits of experimental error except for several points. 
Conclusions
According to the presented data, the proposed method of calculation of TDFs in ternary gas mixtures yields results that are in good agreement with experimental data. However, in some cases, there is some discrepancy, and additional experimental study of thermal diffusion in multicomponent gas mixtures is required for verifying the applicability of these calculations. It should be noted that not all the published data is suitable for the calculational method as it lacks corresponding information. In addition, the majority of experimental data is presented as graphs and this allows analyzing only qualitative agreement, not quantative.
Overall, the proposed calculational method allows defining the value of TDF in ternary gas mixture with an error within the limits of 10%. Besides, the quantity of experiments on finding of bin ij  is much bigger and their accuracy is much higher, than those for multicomponent systems are.
